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DOCUMENT- IDENTIFIER: US 6569633 Bl ( 

TITLE: Modulation of the sulfonylurea receptor and calcium in adipocytes for 
treatment of obesity/diabetes 

Abstract Text (1): . ... _ iieaflll . 

The invention provides methods for identifying compounds and compositions useful m 
the regulation of weight, the treatment of obesity, diabetes and other insulin 
resistance-related disorders hypertension, cardiovascular disease and the like. The 
methods comprise the use of adipocytes and predipocytes in assays and screens for 
compounds or compositions of interest. The present invention recognizes the presence 
of the su lfonylurea receptor in adipocytes and its utility in identifying compounds 
and in treating obesity and other insulin resistance-related disorders. 

Abstract Text (2): 

in addition t o assaying for agonists and antagonists of the sulfonylurea receptor, 
the methods of the invention also provide for identifying novel calcium channels or 
other calcium regulatory channels that are selectively expressed in human adipocytes 
as compared to human preadipocytes and for screening adipocytes for compounds that 
selectively antagonize calcium. These compounds may be used m the treatment of 
obesity and diabetes and other insulin resistance-related disorders. 

Brief Summ ary Text (2): . ^ -, 

This invention relates to methods of identification of the sulfonylurea receptor in 
human adipocytes and other adipocyte-selective calcium channels and calcium 
mobilization antagonists and use of these factors for treatment of obesity, 
diabetes, and insulin -resistance related syndromes. 

Brief Su mmary Text (4): 

Mice with dominant mutations at the agouti locus, including lethal yellow (A.sup.y) 
and viable yellow (A.sup.vy) are characterized by obesity, insulin resistance, and 
yellow coat color. The mouse agouti gene, normally regulates differential pigment 
production in hair-bulb melanocytes. Each melanocyte in the hair bulb switches 
between the production of eumelanin (black) and phaeomelanin (yellow) , producing the 
wild-type mouse coat color of a black hair with a subapical band of yellow. Agouti 
mutations disrupt this switching process and form a dominance hierarchy m which the 
dominant alleles produce a yellow coat and the recessive alleles produce a black 
coat . 

Brief Summary Text (5): t . *. ■ 

Although agouti is normally expressed in neonatal skin, dominant agouti mutations 
are characterized by ectopic overexpression of agouti throughout life. This is due 
to mutations in the promoter/regulatory region rather than in protein-coding domain. 
Transgenic mice designed to express the agouti coding portion in a ubiquitous manner 
also develop a syndrome of obesity, hyperinsulinemia , hyperglycemia and yellow coat 
color similar to A.sup.vy mutation, demonstrating that ectopic overexpression of 
the agouti gene is directly responsible for pleiotropic effects associated with 
dominant agouti mutations. However, the mechanism linking this pigmentation gene to 
obesity has not yet been identified. 

Brief Summary Text (6) : 

There is needed methods for the identification of compositions and compounds for the 
treatment and control of insulin resistance-related disorders. 
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TnelnvenS prov ides methods for identifying compounds and compositions useful in 
lit regulation^ weight, the treatment of obesity, di f et - t , an f e °^ r t ^g^ The 
resistance-related disorders hypertension, cardiovascular disease and the like The 
methods comprise the use of adipocytes and predipocytes in assays and sheens for 
c ompounds or compositions of interest. The present invention recognizes the presence 
or the su lfonylurea receptor in adipocytes and its utility in identifying compounds 
and in treating 'obesity and other insulin resistance-related disorders. 

ff^fHot^fe^aying for agonists and antagonists of the sulfonylurea receptor, 
tie letloZ of the invention also provide for identifying novel calcium channels or 
other caSum regulatory channels that are selectively expressed m human adipocytes 
as compared to human preadipocytes and for screening adipocytes for c^mp^s that 
selectively antagonize calcium. These compounds may be used in the treatment of 
obesity and diabetes and other insulin resistance-related disorders. 

Brief Summary Text (10) : . 
Once identified, the compounds of the invention can be used in pharmaceutical 
compositions for the treatment of insulin resistance-related disorders and to 
regulate lipogenesis and lipolysis. 

Drawinq Descripti on Text (6) : 

FIG 5? Multiplate well assay for the screening of compounds increasing [Ca.sup.2+ 
] sub.i in human adipocytes. Adipocytes were prepared in a 96-well plate and loaded 
with fura-2-AM, 10 .mu.M as described for FIG. 2. All measurements were made ma 
Packard Fluorocount system using excitation filters of 340 and 380 nm and emission 
filter of 510 nm. The 340/380 ratio is proportional to [Ca.sup.2+ ]. sub.i. The data 
shown represents four wells of a 96-well adipocyte plate . The data sets depicted by 
squares and diamonds received a pulse of KC1 to stimulate Ca.sup.2+ influx, while 
the data sets depicted by circles and triangles received a pulse of vehicle at 5 
seconds. At 10 seconds, all preparations are given a pulse of digitomn (25 .mu.M), 
which resulted in an expected increase in Ca.sup.2 + in all preparations, and at 14 
seconds all preparations were given a pulse of pH 8.7 Tns/EGTA which results m a 
predictable decrease in [Ca.sup.2+ ]. sub.i. 

Detailed Description Text (2): 

Methods are provided for the identification of compounds and compositions useful m 
the treatment of insulin resistance-related disorders. The methods of the invention 
use adipocytes and predipocytes in such assay methods. The method of the invention 
herein provides for the identification of a functional sulfonylurea receptor in 
adipocytes. The sulfonylurea receptor can be used to screen for agonists and 
antagonists of the receptor. The compounds find use in the treatment of obesity and 
diabetes. T his method also provides for the method of identification of calcium 
channels or other calcium regulatory channels such as potassium ATP channels that 
are selective for human adipose tissue and/or human adipocytes. In particular, this 
method includes the production of human cultured adipocyte, isolation of human 
primary adipocytes, preparation of mRNA and/ or cDNA libraries of said cells, and PCR 
cloning of novel channel/receptor cDNAs . 

Detailed De scription Text (4) : . . 

The inventi on also provides for the evaluation of these selective molecules in 
relevant obesity and diabetes animal models to determine the relevance of these 
molecules in treating human obesity and diabetes and insulin resistance-related 



disorders . 



Detailed Desc ription Text (5): j „ 

"Insulin resistance-relat ed disorders" include obesity, diabetes, cardiac disorders, 
weight regulation disorders, eating disorders, anorexia, cachexia, and the like. 

Detai led Description Text (6): , , 

Th^i — in one aspect, the invention provides a method of determining the ability of a 
compound to act as a SUR1 antagonist, comprising: (a) incubating cultured adipocytes 
in the presence and absence of said compound, and (b) comparing the level of at 
least one lipogenic or anti -lipolytic marker in said adipocytes after incubation in 
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the presence and absence of said compound . 
De tailed Description Text (9): 

In another aspect, the invention provides a method of determining the ability of a 
co mpound to regulate lipogenesis or lipolysis, comprising: (a) incubating cultured 
adipocytes in the presence and absence of said compound, and (b) comparing the level 
of at least one lipogenic or anti-lipolytic marker in said adipocytes after 
incubation in the presence and absence of said compound . 

Detailed Description Text (10): _ 

In yet another aspect, the invention provides a method of determining the ability of 
a compound to modulate obesity, diabetes, hypertension or other cardiovascular 
disease, comprising: (a) incubating cultured adipocytes in the presence and absence 
of said compound, and (b) comparing the level of at least one lipogenic or 
anti-lipolytic marker in said adipocytes after incubation in the presence and 
absence of said compound . 

Detailed Description Text (11): t t 

In still another aspect, the invention provides a method of determining the ability 
of a compound to act as a potassium channel activator, comprising: (a) incubating 
cultured adipocytes in the presence and absence of said compound, and (b) comparing 
the level of at least one lipogenic or anti-lipolytic marker in said adipocytes 
after incubation in the presence and absence of said compound . 

Detailed Description Text (12) : 

In a variation of the above method, the cultured adipocytes are incubated with a 
SUR1 agonist in the presence and absence of said compound . 

Detailed Description Text (13) : 

The invention further provides a method to determine the ability of a compound to 
act as a calcium channel antagonist, comprising: (a) incubating cultured adipocytes 
in the presence and absence of said compound, and (b) comparing the level of at 
least one lipogenic or anti-lipolytic marker in said and adipocytes after incubation 
in the presence and absence of said compound . 

Detailed Description Text (14) : . . * 

In a further aspect, the invention provides a method of determining the ability of a 
compound to act as an adipocyte specific SUR1 antagonist, comprising: (a) incubating 
cultured preadipocytes and cultured adipocytes in the presence and absence of said 
compound, and (b) comparing the level of at least one lipogenic or anti-lipolytic 
marker in said preadipocytes and adipocytes after incubation in the presence and 
absence of said compound . 

Detailed Description Text (15) : 

The compounds and compositions of the invention include small molecules, large 
molecules, or mixtures thereof, peptides, polypeptides, antibodies, nucleotide 
sequences to control SUR gene expression including increasing or decreasing 
expression. Antisense molecules can be used to decrease expression and regulatory 
sequences can be used to design genes for increased expression. 

Detailed Description Text (16) : 

The assays or biological screens of the invention provides a means for identifying 
and characterizing compounds that are agonists or antagonists of the sulfonylurea 
receptor, compounds that modulate intracellular calcium flux. The assays utilize 
adipocyte or preadipocyte cells. Thus, the methods of the invention allow for the 
identification of compounds using such cells for the treatment of insulin 
resistance-related disorders. Compositions and methods of the invention are also 
useful for the modulation of lipogenesis and lipolysis. 

Detailed Description Text (17) : 

The compounds may be formulated into pharmaceutical compositions for administration. 
Such pharmaceutical compositions of the invention may include one or more protease 
inhibitors. An exemplary protease inhibitor is sodium pentosan polysulfate (PPS) , a 
polysulfated polysaccharide. 
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Detailed Description Text (18): 

The compositions of the invention may optionally include stabilizing agents 
including, but not limited to, amino acids (such as arginine, lysine, and glycine) , 
sugars (such as sucrose, manhitol, and trehalose), salts (such as NaCl and 
MgCl.sub.2), surfactants, PEG, preservatives, antimicrobial agents, complexing 
agents (such as EDTA) , and anti -oxidants . 

Detailed D escription Text (20): , 

By "isotonic" is meant a solution in which a cell will neither shrink nor swell. An 
example of an isotonic solution is 0.9% sodium chloride in water. Typically, an 
isotonic solution will have about the same osmotic pressure as the fluid phase of a 
subject's cells or tissue. However, a solution that is isosmotic with intracellular 
fluid will not be isotonic if it contains a solute that freely permeates cell 
membranes. To determine is a solution is isotonic, it is necessary to identify the 
concentration of solutes at which cells will retain their normal size and shape. 
Methods of determining the isotonicity of a solution are known to those skilled in 
the art. See, for example, Setnikar et al. (1959) JAPhA Sci Ed 48:628. 

Detailed Description Text (21): ' _ . , , 

Those skilled in the art are familiar with a variety of pharmaceutical^ acceptable 
solutes useful in providing isotonicity in pharmaceutical compositions. Thus, the 
compositions of the invention further encompass components that can be used to 
provide isotonicity, for.. example, sodium chloride, glycine, mannitol, glycerol, 
sucrose, and other carbohydrates, acetic acid, other organic acids or their salts, 
and relatively minor amounts of citrates or phosphates. The ordinary skilled person 
would know of additional agents that are suitable for providing optimal tonicity. 

Detailed Description Text (24) : 

Examples of such matrices include, but are not limited to, polyesters, copolymers of 
L-qlutamic acid and gamma ethyl-L-glutamate (Sidman et al. (1983) Biopolymers 
22-547-556)7~p5lyactides (U.S. Pat. No. 3,773,919 and EP 58 , 481) , polyactate 
polyglycolate (PLGA) , hydrogels (see, .for example, Langer et al. (1981) J. Biomed. 
Mater Res 15:167-277; Langer (1982) Chem. Tech. 12:98-105), non-degradable 
ethylene -vinyl acetate, degradable lactic acid -glycolic acid copolymers such as the 
Lupron Depot. TM., and poly-D- (-) -3 -hydroxybutyric acid (EP 133,988). Suitable 
microcapsules can also include hydroxymethyl cellulose or gelatin-microcapsules and 
poly-methylmethacylate microcapsules prepared by coacervation techniques or by 
interfacial polymerization. In addition, micro emulsions or colloidal drug delivery 
systems such as liposomes and albumin microspheres, may also be used. See 
Remington's Pharmaceutical Sciences (1990) (18.sup.th ed. , Mack Pub. Co., Eaton, 
Pa.). 

Detaile d Description Text (25): _ . 

The compositions of the invention, comprising a pharmaceutical ly active agent and a 
succinate compound; can be stored for extended periods of time while maintaining the 
physical and biological integrity of the pharmaceutical^ active agent. Storage can 
be in liquid form or as a dried formulation, which can be reconstituted by adding 
liquid. When pharmaceutical^ active agents are proteins, storage can be facilitated 
by drying processes, such as lyophilization. Accordingly, the protein can be stored 
in the form of a freeze-dried composition. Thus, in one embodiment, the invention 
provides a lyophilized pharmaceutical composition comprising a succinate compound 
and a pharmaceutical^ active agent. 

Detail ed Description Text (32) : , 
The compositions of the invention may be formulated with pharmaceutical carriers. 
Such carriers are generally known in the art. Suitable carriers for this invention 
are those conventionally used large stable macromolecules such as albumin, gelatin, 
collagen, polysaccharide, monosaccharides, polyvinyl -pyrrolidone , polylactic acid, 
polyglycolic acid, polymeric amino acids, fixed oils, ethyl oleate, liposomes, 
glucose, sucrose, lactose, mannose, dextrose, dextran, cellulose, mannitol, 
sorbitol, polyethylene glycol (PEG), and the like. Slow-release carriers, such as 
hyaluronic acid, may also be suitable. See particularly Prisell et al. (1992) Int. 
J. Pharmaceu. 85:51-56, and U.S. Pat. No. 5,166,331. 

Detailed Description Text (33) : 
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The pharmaceutical composition may additionally comprise a solubilizing agent or 
so-called solubility enhancer. Compounds containing a guanidinium group, most 
preferably arginine, are suitable solubility enhancers. 

Detai led Description Text (36): 

We have recently reported an increase in the expression of fatty acid synthase 
(FAS), a key enzyme in de novo fatty acid synthesis, in A.sup.vy /a mice compared to 
lean controls. Furthermore, we have also found recombinant agouti protein to 
stimulate both expression and activity of FAS and to increase triglyceride 
accumulation in 3T3-L1 adipocytes. Both basal and agonist -stimulated adipocyte 
lipolysis is impaired in agouti mutant mice compared to their wild-type littermates. 
This impairment may either be a consequence of the obesity syndrome or it may result 
from a direct inhibitory effect of agouti on adipocyte lipolysis. However, our 
recent data demonstrate that it is a direct effect of agouti, as follows. Short-term 
(1 hr) exposure of human adipocytes to recombinant agouti (100 nM) protein had no 
effect on basal lipolysis, although longer-term treatment (24 hr) caused a 60% 
decrease in basal lipolysis (P<0.0001). Short-term agouti treatment totally 
inhibited ACTH-induced lipolysis (P<0.05). Since melanocortin receptors (MCR) are 
involved in some actions of agouti, we next determined if agouti's anti- lipolytic 
effect is exerted through competitive antagonism of the ACTH receptor (MCR-2) . 1 

mu N forskolin, an adenylate cyclase activator, induced a 48% increase m lipolysis 
in human adipocytes (P<0.05); this effect was reversed by 100 nM agouti (P<0.005), 
demonstrating that the anti-lipolytic effect of agouti is distal to the ACTH 
receptor. 

Detailed Description Text (37): 

To test the physiological significance of adipose tissue-specific agouti expression 
in vivo, we generated a mouse line that models the human pattern of agouti m 
humans. These animals, like humans, express the agouti gene in adipose tissue and do 
not become obese or diabetic. However, when subjected to daily injections of 
insulin, they markedly increase their body weight compared with their non-transgenic 
insulin-treated controls. Similarly, these animals respond to a high sucrose diet 
with exaggerated weight gain compared to their non-transgenic sucrose-treated 
controls. 

Detailed D escription Text (39): 

However, the actual mechanism of the action of agouti in the development of obesity 
is not clear. Agouti protein was recently demonstrated to inhibit melanogenesis 
independent of any melanocortin ligand. Moreover, we have shown that agouti 
regulates several cellular functions, such as Ca.sup.2+ signaling, independent of 
melanocortin receptor antagonism. Furthermore, we have demonstrated that 
agouti -induced obesity is not antagonized by the melanocortin receptor agonist, 
NDP-MSH. 

Detailed Description Text (40) : 

Since [Ca.sup.2+ ]i has a key role in the pathogenesis of insulin resistance, 
obesity and hypertension, we have evaluated the role of the purified agouti gene 
product in regulating [Ca.sup.2+ ]i in cultured skeletal myocytes, vascular smooth 
muscle cells, and adipocytes. Agouti cDNA was subcloned into a baculovirus 
expression vector, packaged, and infected in T ni cells. The secreted peptide was 
collected and purified, with media collected from wild-type baculovirus-mf ected 
cells serving as controls. Purified agouti induced slow, sustained increases in 
[Ca.sup.2+ ]i in several cell types, including both murine and human adipocytes. 
Agouti protein also stimulated lipogenesis in both murine and human adipocytes via 
an apparently Ca.sup.2+ -dependent mechanism. Since the human homologue of agouti is 
expressed primarily in adipose tissue, and since [Ca.sup.2+ ]i plays an important 
role in the metabolic disorders of obesity and insulin resistance, agouti may 
' similarly act via a paracrine mechanism on adipocytes Ca.sup.2+ signaling and 
thereby stimulate lipogenesis. 

Detailed Description Text (41) : t 
Intracellular Ca.sup.2+ ([Ca.sup.2+ ].sub.i) plays a key role in the metabolic 
disorders associated with obesity and insulin resistance (1-3) . Obese patients 
exhibit increased basal [Ca.sup.2+ ]i in adipocytes, while increasing [Ca.sup.2+ ]i 
in rat adipocytes decreases insulin stimulated glucose transport. Further, Ca.sup.2+ 
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rhannel blockade enhances insulin sensitivity in obese and glucose intolerant 

subiects Sul?ony?ureas, su^h^-glibenclamide, are insulin secret agcguea widely 

used to stfmula?e insulin secretion in the treatment of non - insulin -dependent 

diabetes mellitus. -Sulfonylureas depolarize pancreatic - b ^a- cells byblockxng 

K sub . ATP channels, thereby resulting in depolarization and secondary Catsup. 2+ 

Vn flux via L-tvpe Ca.sup.2 + channels, which in turn triggers insulin release (8 9). 

S^beS ceU^ecepto? for sulfonylureas, sulfonylurea receptorl (SURl) has been 

^nn^d (10) Recently Alemzadeh et al reported that the drug diazoxide activates 

the beta cell K^sub. ATP channel and subsequently exerts an antiobesity effect in . 

lltse Zutket rats (11,12). Further, they recently reported that dxajoxid^exerted a 

^Hnnificant antiobesity effect in hyperinsulinemic obese adults (13). However, tms 

1 attrituttd lo direct actions of diazoxide on .beta cells rather than 
dirett effects of diazoxide on adipocyte ■ metabolism. Patients treated with 
gUbencWde frequently experience weight gain as a "^•"^to^r'eJJe" on 
llibenclamide and diazoxide on body weight have been attributed to their effect on 
Circulating insulin rather than to any direct effect on adipocytes (11-13) . 

However* B%l££iS rroe previously been demonstrated to exert direct effects on 
However, su ^ , 16) reporte d that glibenclamide increased [Ca.sup.2+ 

f sub"! in -isolated rat adipocytes in a dose dependent manner by promoting Ca.sup^ 
LrSx through voyage -dependent Ca.sup.2 + channels, while this effect was blocked 
hv niJrendSine Moreover? glibenclamide has been reported to potentiate peripheral 
.SBuS^fScSs'lflaolat^adipocyteB (24,27). In contrast, Rajan Jt al (26) were 
■unable to identify high affinity SUR in either isolated rat adipocytes or 3T3-L1 
adipocytes Moreover, they were unable to inhibit .sup 86 Rb.sup.-f efflux a 
sSoqS for K.sub.ATP channel activity) or increase [Ca.sup.2 + ].sub.i with 
SSSciamiSL The reason for this discrepancy is not clear However several other 
investigators have reported both specific binding of sulfonylurea and specific 
volt receptor effects in murine and rat adipocytes. For example, rat adipocytes 
Shib" specific saturable glibenclamide binding (K.sub.D of 1-3 «u M) . which is 
displaced by other sulfonylureas, and sulfonylurea treatment of isolated rat 
adipocytes potentiates insulin receptor of glucose transport (24,25,27) ^ther 
Muller et al (28,29) reported that glimepiride exhibits specific binding to 3T3-L1 

A " Linocvtes resulting in an insulin -mediated stimulation of glucose 
trLsport and non-^dative glucose dispel . These effects were attributed to 
sSfoSvlSrea" induced inhibition of cAMP level and. protein kinase A activity. Thus, 
^nt IdiDocvtes may exhibit SURl binding and functional response to this binding 
HoSvL? oSefdatrciS above argues that this may not be true Thus, prior to the 
present invention there was clearly considerable controversy in this area. 

A^oc^U ^ as demonstrated by human adipocytes 

JreSed with STO1 agonist and antagonist. FAS and GPDH activities are commonly used 
Upogtnic markers, although other markers of lipogenesis will most likely give 
simila? results. Cells treated with a SUR agonist such as glibenclamide caused 
increased FAS activity between 50%-500% from basal levels, which may be completely 
Mocked by 10 -mu.M diazoxide, a K.sub.ATP channel activator or other K.sub.ATP 
channel activator s such as pinacidil, cromakalin, nicorandil, aprikalim and 
partially inhibited by nitrendipine, an L-type Ca.sup.2 + channel antagonist or 
similar L-typeCa. sup" 2 + channel antagonists characterized by examples from these 
three cImsm of co«|ound8: Phenylalkylamines (example, verapamil); Benzodiazepines 
nmp^e? dfltiLimT^d-dihydropyridines (examples • ^SiarW SJ"' 

amlodipine, felodipine, isradipine, nicardipine, msoldipme Similarly, SUR 
agonists' such as glibenclamide stimulated increased GPDH activity between 50-100%, 
which may be completely blocked by 10 .mu.M diazoxide, a K.sub^ATP channel 
activator, and partially inhibited by nitrendipine, an L-type Ca.sup.2 + channel 
antagonist . 

^cording^^s Kg^he^b ovrtechniques and human adipocytes, SUR antagonists that 
cat decease the lipid accumulation in adipocytes can be identified Adipocytes were 
prepattdas described in example 3 or as described in U.S. Pat. No^ 6.153.432 and 
cultured as described in these references. Compounds may then be added to the cells 
ttd compounds inhibiting glibenclamide-mediated increases may be SUR antagonists, 
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>, aa n-ii-rpridioine Other methods to determine lipogenesis include determination 
Moehemicil effects observed with sulfonylurea reagents is also clear. Another 

2E3rsis s s^asfOTsa srar-t - 

identify SUR antagonists for human adipocytes. 

S^regul^eri ntr^ceUul ar'ciiciurn after binding of an agonist by inhibiting an 

. .„ nanrrMt i c beta -cell,, the former increasing intracellular Ca.sup.^+ 
^tinnSated insuCn release and th4 latter inhibiting this process . Incubation of 
adipocytes wlin^zoxide prevented increase intracellular calcium in response to 
sulfonylureas such that there was no detectable response to any dose of 

treated cells are tnen " ^ r caus ed bv the SUR agonist as described 

used as described above. 

g;iclufcSei P ^ iit'tri;t m . n t has heen shown to reverse agouti-induced 

standard lab chow diets, when significant adiposity is apparent, animals are then 
rrStefwitn the compounds in the approbate vehicle. «=* 'f»f 
S^^c?^ «r'SU?'™ .TSiH «KJ "cL he determined in treated 

and vehicle-treated animals. 

^"limyS' SSco^^ ^ antagonists and calcium channel blockers would be 
faciSated by Si 1st of a facile and reproducible assay using human adipocytes as 
the target cell type. Use of another cell type, such as HEK293 cells, would allow 
characterization of the adipocyte -selectivity of novel compounds. Accordingly the 
following metnod describes Ehe use of human adipocytes in a screening assay for SUR 
antagonists and calcium channel blockers. 

and c ultured ad ipocytes prepared as described (patent filed; Jan. 29, 1999, Ser. no. 
09/240 029) Agents that regulate calcium flux in adipocytes as noted above can 
^?i£e liiolvBis Human adipocytes may be cultured in multi-well plates with 
SlrferenJ ?reltments be?ween P l hour 0/24 hours as indicated and glycerol release 
ii" the culture medium was determined as an indicator for lipolysis using a 
one -steD enzymatic fluorometric method. The media collected from 1 hr treatments 
were used SiratW for glycerol measurements. For 24 hr treatments, media were 
Amoved and cells were washed with Hank's Balanced Salt Solution and incubated in 
fresn medium for a further 10-60 min. This media were then used for glycerol 
fresh medium ror a j. f med ium was collected, cells were processed 

^or^ot^rprot^n'conLntrftTon'by ^modified Bradford method using Coomassie Blue 
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dye (PIERCE, Rockford, 111.) or other comparable protein determination methods to 
allow correction for differences in cell density/well. 

Detailed Description Text (53) : . .. 

Correlation of lipolysis with flux of intracellular calcium ( [Ca sup 2 + ]i) 
concentration is then performed. Human cultured adipocytes are plated as described 
££ 25 compounds added for a defined period of time 30-120 minute.. jCa.jup.2 + ]i 
levels are then measured f luorometrically using dual excitation (340 and 380 
nml/single emission (510 nm) fluorometry and [Ca.sup 2 + ]i is calculated by the 
computer in the fluorometer. As a control, after loading fura-2/AM cells are 
preheated with nitrendipine (RBI, Natick, Mass.) (30 .mu.M. final concentration) 
for 10 min at 37. degree. C. 

sriectivigy S ofKe°l ig§n^ then be determined by analysis of intracellular 
calcium concentrati ons in a v ariety of relevant cell types such as 3T3-L1 
adipocytes? primary human adipocytes, differentiated cultured adipocytes, smooth 
muscle s pancreatic beta cells, cardiomyocytes and other cell types Adherent 

cell ty^es are plated in a multi-well plate and [Ca.sup.2 + ]i levels are then 
measured fluorometrically using dual excitation (3.40 and 380 nm)/sing e emission 
(510 nm) fluorometry as described above. As a control, after loading fura 2/AM cells 
are pretreated with nitrendipine (RBI, Natick, Mass.) (30 .mu.M, final 
concentration) for 10 min at 3 7. degree. C. 

^thodfof^helnvtntlof arruseful for identifying novel sulfonylurea receptor 
antagonist and/or calcium channel blockers that are selective for adipocytes. Such 
compounds will be useful in the treatment and control of obesity, diabetes and 
other ins ulin related disorders. Using the methods of the invention the following 
informaffo^an be obtained: The presence of a novel K.sup. + -ATP channel and/or 
sulfonylurea receptor that will mediate intracellular calcium flux and have 
therapeutic utility in the treatment of diabetes, obesity or cardiovascular disease; 
ill use of known sulfonylurea receptor and/or calcium channel antagonists that will 
mediate intracellular calcium flux for therapeutic utility in the treatment of 
obesity The use of any adipocyte -specific calcium mobilizing agent for the 
treatment of obesity; The use of adipocytes (human or murine) to screen for the 
above described calcium mobilizing agents using similar methodology to that 
described in the patent; The presence of a novel sulfonylurea receptor and/or 
ca!cium channel in the adipocyte that will mediate intracellular calcium flux and 
hav^therapeutic utility in the treatment of obesity; The use of the above described 
channel tot tie screening and identification of compounds that have therapeutic 
utility in the treatment of obesity. 

^^^ t^u Iag^TOlitivity in Adipocytes Mediates Biochemical Parameters 
that Influence Obesity and Diabetes 

Detailed Description Text (68) : 

Human subcutaneous abdomi nal adipocytes were isolated from healthy patients 
undergoing cosmetic liposuction using methodology we have previously described. 
Briefly, the tissue was washed several times with Hank's Balanced Salt Solution, 
minced into small fragments and digested with type I collagenase (1 mg/mL in a 
snaking water bath at 37. degree. C. for 30-40 minutes. Cells were then Altered 
though a sterile nylon filler (500 .mu.m mesh) and cultured in Dulbecco's Modified 
Eaq?e?s Medium (DMEM) supplemented with 1% fetal bovine serum, 1% bovine serum 
Sbumin, Ho U/mL penicillin, 100 .mu.g/mL streptomycin and 50 .mu.g/mL gentamicin 
Celis were subsequently cultured in suspension in sterile polypropylene flask s in a 
humidified 37. degree. C./5% CO. sub. 2 incubator^ After one day, suspended (f loating) 
adinocvtes were transferred to fresh medium and maintained as a thin layer at the 
top P oftne culture medium to ensure access to nutrients. The cells were maintained 
for another 24 hours in this medium and then changed to fresh medium with the 
addition of SUR agonists (such as glibenclamide) for up to 48 hours with the 
compounds to be tested. Medium was changed every 24 hours, and cell viability was 
verified with trypan blue exclusion at the end of representative experiments. 
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retailed Des cription Text (69 • f the sulf onylurea, glibenclamide, 

E^Tre of human adipocytes to graded do J" °* x free ca icium levels. The 
resulted in slow, sustained increases m intra ceiiu la adipocytes. For 

»a£mum response is 388 . + - .72 nM over a baseline of " * onylurea-mediated 
human adipocytes, the ^..ub.50 i. awrox^jl Y ^ incre ases in human 

increase in adipocyte ^" acellu J^ i " 1C Gii b e nc lamide (2 .mu.M) increased fatty acid 
adipocyte fatty acid synthase act ivity. G ^ c J a 4 nmol/min/m g protein . A further 
synthase activity from 1 . 93 . +- 0 ■™ z ° _ d with 10 .mu.M glibenclamide 
increase, to 12. 8. +-.0^6 ^^^^^ti^iation of triglyceride 
(p<0.001). This resulted in a dose respo_ ^ ^ 58 Q + _ 3 4 . mu . g/mg protein, 
accumulation, from 2B.2.+-.''' w • 

retailed Des cription Text (70) : Hlizat ion with the biochemical effects observed 

^^e-T^Fr^lation ^ "Icium mobi lis ation wi t antagonis ts on the 

with sulfonylurea reagents ^he effect or examined. First, the 

sulfonylurea mediated triglyceride a "^^ at n °J rendipine , completely blocked the 
dihydropyridine calcium channel ant gjni^ nit P levell 
sulfonylurea mediated increases in adipocy t * J£ increased fatty acid 

block of intracellular calcium ^sin inhib iti sulfonylureas. The 

synthase activity and "iglycerite acc^lation inr p &ctivity from 1 . 93 . + -.0.24 
aforementioned increase in mc ease d f Jtty^. Y glibenclamide was 

■5° "^Ttol S 0l + T i m l*Zol min/mg e pro?^n:°which was not significantly 
SzHreS fromcon^ro?; when 30 .mu.M nitrendipine was included. 

n^ a < led Deacription Text (72)^: Concentration in Adipocytes Mediate 

g^a^Par^rtSrSilSc. Obesity and Diabetes 

channels) for two hours and ^ JWJ^~^ y 3 . 0 .ii to 6.24. + -. 0.2 

two-fold increase in fatty acid "^JJ^iSyT stimulation of receptor-mediated 
nmol NADPH/min/mg P rot ein(p<0. 01) .Similarly^ or arginine 

Ca.su P .2 + influx with either P^hyroid hormone (P ^ in fafc ^ synthase 

vasopressin (AVP; 1 nM) als ? "™£ e * J*^^ Q 01) . Exposure to these Ca.sup.2* 
activity, to 6.9.+-.0.1 ^{ m ^/% w ^? ou ? hour exposure to mild depolarization 
agonists also inhibited 1^-"; r ^fY n f °^ olysis to 75.9. + - 4.1% of control 
with KC1 (10 mM) resulted in a decrease in i p y complete 

inhibition of forskolin-induced lipolysis (p<0.0). 

De tailed De scription Text (74) : rnn , om itant inhibition of lipolysis results 

Stimulation, of tatty acid synthase J"**^ 0 ™^. "adipocytes were treated as 
in increased lipid accumulation ^ um ^.^°^ content was analyzed and 
described above, harvested, and ^eir triglyceride nM) resulted 

normalized for protein content Treatment ^1 (40 ^ + _ q ^ fco 

in significant increases ™ "J^"™ mu " g / mg protein (p<0.01). Similarly, a 
43 5 +-.0.5 KC1 and 54. 5.+-. 0.6 (em) •™ u -? / '= ^ A23187 resulted in a marked 
4 two-hour exposure to 10 nM of ^e C^.up^2 + jono^re^ ^187. re.^ tQ 
increase in triglyceride accumulation over ^^ a ^ ium _ stimu i ated biochemical 
KjMt?:S^ of adipocyte hypertrophy and 



potentially obesity. 



Detailed Description Text (75) : . fc f that described above. Use of 

Calcium channel antagonists do the °PP° B «J or c synthase activity, 

non-selective calcium channel "^"g ^^g^Stion indicium-stimulated 

££££ " * r«i. tel , — - * 
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nitrendipine . Insulin increased * »«y S=id synthase *£^™A£r^l™ (» 
14 . 56. -.0.22 nmol/mrn/mg P^ern <P<° a °° «>' f ^ e „ ^ n^i/^n/mg) . similarly. 
SiSiS^IiJJSSSr^ a^f^ction in^SHU„-sti«»lat.d tri.lycer.de 
accumulation (p<0.001). 

Detailed Description Text ^6) : calcium by inhibiting an inwardly rectifying 

Glibenclamide regu late, intrace 1^ ^um by results f n depolarization and 
potassium channel, the K.sup.+ ATP «janne chan nels. Accordingly, various 

consequent activation of voltage-ga ted Ca.sup.2+ f*™ effectively block 

compounds, such as diazoxide th di««iS serJe as an antagonistic pair in 

calcium accumulation. G1 ;f n ^fformef increasing intracellular Ca.sup.2 + 
the pancreatic .beta. -cell, the J^^^^biting this process. Since we found 
-stimulated insulin release and the ^"er inhibiting v despit e there having 

glibenclamide to stimulate ^JPJ^ 1 ^;.^ W ° f sulfonylurea receptor, 
been no previous report of ad ^^efexpre^si ^effect. Incubation of adipocytes 
we examined whether dia f xld % w ° ul ^!^ia r calcium in response to sulfonylureas 
with diazoxide prevented increase ^^acellular caiciu lib £ nclamide in the 

such that there was £ a ^j£*£ c ^£, Jhis^ocLde of glibenclamide -induced 
presence of 5 .mu.M diazoxide. Accorain 9 x *' , fonvlurea - induced increases in 

intracellular calcium signaling also ^evented -^^^^ increases in fatty 
fatty acid synthase activity and triglyceride^ The to 7 . 90 . + - . 0 . 4 (2 .mu.M 
acid synthase activity, from 19 J , - 2 J 1 ^ nclan i de) nmol/min/mg protein was 
glibenclamide) to 12. 8.+-. 0.6 iu .mu_w y riiazoxide Fatt y acid synthase activity 
completely P™vented ^^uj^ of 5 muJM m gl ibenc lamide was - 1 . 00 . + - . 0 10 and 
in the presence of diazoxide ana ; or .• a _ iaTlif i can tlv different from 
1.21.+- 0..31, respectively; these values were no ^ ^gnif icantl * * iz - the 

control (1. 93.+-. 0.26). Further, as an apparent ^i^uence °* P ^ RC 

adipocytes, diazoxide (5 mu.M) a^so ^hibited the Isogenic reap ^ pafcty 

presence of 5 ^££»« a f 14 S * ! ^ '^TSS/mg^rotein and was reduced 
r 0 r + o°lo 'nm^lTmlSTmi TntL presence of 1 nM insulin and 5 .mu.M diazoxide. 

SaoX^ ScreSing = that Affect Calcium Levels in Human Adipocytes 

Detailed De scription Text (83) : obtained from patients undergoing 

Human subcutaneous abdominal adipose tissue was °Jtained tr p ^ 
elective abdominal cosmetic ^rgery These P^ents were nor , ^ 

history of metabolic disorde rs. JJ^^g^fSi^e tissue was washed with 
tissue by methods available in the art ,^ieriy^ P ks solution 

Hanks solution, roughly chopped Wlt ^ s "^° r ? ^fat f 7 degree. C. Collagenase was 
containing collagenase type 1(1 mg/ml for 1 hr at ^eg a ^ ^ 

washed out with HEPES buffered salt solution (HB SS) cont ain ing 25 ^ 

CaCl.sub.2, 0.8 mM MgSO.sub.4^ 0.9 mM Na^sub^ PO ^ afc fche end of 
glucose, 6 mM glutamine 20 mM HEPES 0 bt do ZTerile nylon filter (500 .mu.m mesh), 
digestion. Cells were then feared through J ^erile nylon ^ ^ 

and cultured in Dulbecco's Modified Eagle s Medium idm > £ nicilli „ ( 100 .mu.g/ml 
bovine serum (FBS) , 1% bovine serum albumin (BSA) , iou u/mx P 
streptomycin and 50 .mu.g/ml gentamicm. 

S^11>yggiS £5 ffil« inf jP -ytes as -"^^^S-^^.t., with 
. ifpolysis. Hu™.n «JiP°cyt« <^ ^£1'' hours abdicated, and glycerol . 

different treatments for either 1 hour or *i nou Hndicator f or lipolysis using a 

release into the culture medium was det ermined as an indicator for JJP ^ 
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to gl ye a final concentration of 3% t«££Z^%i^^J££E?«5? 
at looo. tir.es. g for 20 „i„. ™* *«>>«™"^ to glycerol assay, cells were 

10B BaOH. Samples were stored *V?? so deoree C for subsequent total protein 
correction S^SSSJlrSSS S^SS"™!. ""V <P IB *C E , Koctford, 



111.) 



Detailed De scription Text (86) : determined by analysis of intracellular 

Selectivity ot the com^^ounds ma Y^^ £ ^ e i ev ^t cell types . [Ca.sup.2 + ]i was 
calcium eventration a variety of ^^^^nolayers of non-fused L6 
measured in L6, A7r5 and HEK -293 cells in j starvation in a serum free culture 
cells and confluent A7r5 cells f^er 14-16 hrsstarva 2 ml of trypsi n 

media were rinsed with Hanks solut ^ n a ^ d r ^ ea S by pipetting with culture media 
(0.05%) for 2-3 min at 3 ^degree C. and released ^ P in g serum free 

containing serum. Confluent HEK-2 93 cells arte tryps inization. Cells were 

culture media were released ^st by pipetting without yp ^ ^ ^ ^ & 

harvested by centrifugation at 50. times g and resusp monolayers of 

density of approximately 10 . sup J cells/ml. For 3T 3 L ^ ^ ^ oo5% 

differentiated adipocytes were rinsed with J er ™ "JJ n were I ncuba ted for 3 min 
trypsin for 3 min. The solutl ° n fc w ^ e f ^^t^and collected by centrifugation 
in culture media. Cells were detached by P^™9 . tQ recover for 1 hr 

at 50. times. g. Cells were then ^ cuba ^ d in ^ U f J" a * 37 de gree. C. in an 
followed by incubation in -rum free DMEM ^^ hr * ugat 3 ion d and resuspen ded in HBSS 
atmosphere of 5% CO. sub. 2 an d collecte ^ g cent g ns were chilled in 

at- a density of approximately 10 -^^ells/m ] f ^ conc Ltration) (Sigma, St 
ice for 5 min and loaded with 10 mMfura 2/am (u adipocytes chilling 

Louis, Mo.) in the dark for 20 min at f ^^^^ , A7r5 , HEK-293 cells and 
step was skipped. For the j Ca - su P- 2 ^ ] "^IHnd transferred to a 1-ml, 37. degree. 
3T3-L1 cells were resuspended in 1 ml o HB nd tra ^ ^ ^ 

C. cuvette and primary adipocytes were res ^ P * n 7* and 2 4 ml of ce ll suspension 
concentration of .about. 20. times. 10. sup 4 cells/ ml and 2 ■« ^ then 

were transferred to a 3 -ml; 37 • de 9 ree ' ^ " ,^" ual [ excitation (340 and 380 nm) / 
S^-S^O^S^™ Su^ n was then calculated by the 

computer in the fluorometer. 

g^naUon'o fXocyL 'leUctive C.lciu. Antagonist cc^voounds utility in 
Treating obesity/ diabetes 

Detailed De scription Text (92): 1n =„n n resistance is described. It should 

TSI^^^^^-^^" IC ooesity/diat.etes would fe 
suitable for this purpose. 

Detailed D escription Text (94): rii «.*-«, 7-week-old male transgenic and 

Prior to being placed on the experimental diets 7 w jek oi Diet y 5015 , PM I 

control mice were acclimatized on a d ^ m ^ s ^g n ed to either a control or 
Feeds, >11% fat) for 1 week. They were randomly assigned ^ ^ fQr 3Q 

nifedipine (Sigma, St. Louis, Mo.) (1 g/kg diet) diet ^ ^ overnight 

days. Food intakes were measured e ^r/ other flay_ un aa y ^ g i UC ose 

for 12 hr fasting and blood was -^^f^^^^^L were anesthetized with 
determination, followed by refeeding. On day 30 animals and 

sodium pentobarbital (50 mg/kg body weight) <**°" Lab^ No l riglycer ide and 

bi^od"was obtained by cardiac puncture for blood glucose an p. inguinal, 
insulin determination. Fat pads (epid l *^ d ^J^^S! frozen in liquid 9 
a^Tiubscapular fats) were dissected, im ™f ^ mea sured in adipose tissues 

nitrogen, and stored at -80 degree. C ^S activity lucose monitoring system 

as described below. Blood glucose was measured using 9 1 trophotome trically 
(Milpitas, Calif.). Plasma triglyceride ^^"^"SS plasma insulin levels 
using an enzyme-based assay kit t s ^;"sTM Stillwater, Minn.). Fatty acid 

SSSSSn X ^"ttner.S ^."^ditniotnreitol and „. ._.« 
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phenylmethylsulfonyl fluoride (Sigma, St. Louis, Mo.) (pH 7.4) Homogenates were 
centriSed at 14 , 000 . times .g for 15 min (at 4. degree. C.) and the supernatants 
were used for enzyme assays. Assays were started by the addition of malonyl CoA and 
enzyme activities were expressed as nmol NADPH oxidized/min/mg of protein. Protein 
was determined by the modified method of Lowry using bovine serum albumin as a 
standard. All data were presented as mean.+-.SE for four groups of mice; control 
mice on control diet, control mice on nifedipine diet, transgenic mice on control 
diet, and transgenic mice on nifedipine diet. Data were analyzed yia two-way 
(diet. times. animal) analysis of variance or, in cases where only two groups were 
being compared, by Student's t-test. 

At'study inflation" (rwe eks 5 of age), transgenic mice ubiquitously expressing agouti 
(n=12) exhibited significantly higher body weight than the control mice (n=10) 
30 54 +-. 0.66 vs. 27. 26.+-. 0.28 g; p<0.001). The increased body weight of the 
transgenic mice was maintained over the 30 days on diet, and nifedipine was without 
Sec? in both groups. The transgenic mice also exhibited an approximately 2 -fold 
increase in fat pad mass (both visceral and subcutaneous) compared to the control 
mice (2. 62.+-. 0.27 vs. 1.21. +-.0,19 g; p=0.002). However, nifedipine treatment 
resulted in a significant reduction in fat pad weight, compared to control diet 
(1 81 +- 0 14 vs 1. 58.+-. 0.23 g, p<0.001 in visceral [epidydimal, perirenal and 
retroperitoneal] fat; o. 81. +- . 0 . 14 vs. 0. 62.+-. 0.1, p=0.02 in subcutaneous [inguinal 
and Scapular fat) in the transgenic mice, but was without effect in the control 
mice. The total weight of the five fat pads measured was decreased by 18% in the 
nifedipine-treated transgenic animals (p<0.007). Gastrocnemius muscle weight was not 
different between control and transgenic mice however, nifedipine treatment 
significantly increased gastrocnemius muscle weight by 12% compared to the control 
diet (0 284 +-. 0.005 vs. 0. 253.+-. 0.005 g; p=0.0009) in the transgenic mice, and was 
without 'effect in the control mice. This combination of reduced fat pad mass and 
Increased muscle mass may explain the lack of nifedipine effect on body weight in 
the transgenic mice. To test the role of de novo fatty acid synthesis in 
agouti -associated obesity, we measured the activity of FAS in adipose tissue. The 
transgenic mice exhibited a 7. 2 -fold increase in FAS activity in subcutaneous ■ 
adipose tissue compared to the control mice, while nifedipine treatment completely 
prevented this stimulation of FAS. The transgenic mice had approximately 2 -fold 
higher fed plasma insulin levels than the control mice (p<0.05) (Table 1). 
Nifedipine treatment completely blocked the hyperinsulinemia in the transgenic mice, 
but was without effect on the control mice (Table 1) . Nifedipine treatment also 
improved insulin sensitivity, as manifested by the fall in plasma insulin to glucose 
ratio in the tra nsgenic mice (p<0.05) (Table 1). Nifedipine treatment was without 
effect on blood glucose levels in either fasted or fed mice. There was also no 
effect of nifedipine on fasted plasma triglyceride contents (Table 1) . 

Detailed Desc ription Text (96) : 

The followin g references are herein incorporated by reference : Michaudet al J 
Endocrinol. November 1997; 155(2): 207-209; Kim et al.. Am J Physiol. March 1997; 
272(3 Pt 1) • E379-E384; Mynatt et al . , Proc Natl Acad Sci USA. Feb. 4, 1997, 
94(3)- 919-922- Kim et al . , FASEB J. December 1996; 10(14): 1646-1652; Maher et al - , 
J Nutr. October 1996; 126(10): 2487-2493; Raynor et al., J Am Diet Assoc. September 
1996; 96(9): 854; Jones et al., Am J Physiol. July 1996; 271(1 Pt 1): E44-E49; Jones 
et al.. Am J Physiol, January 1996; 270(1 Pt 1): E192-E196; Maher et al. J Nutr. 
October 1995; 125(10): 2618-2622; Kaplan et al . , J Pediatr. August 1995; 127(2): 
20^-205; Zemel M B , J Nutr. June 1995; 125(6 Suppl) : 1715S-1743S; Zemel MB. J Nutr. 
June 1995; 125(6 Suppl): 1715S-1717S; Zemel M B et al . , Proc Natl Acad Sci USA. May 
23 1995 92(11): 4733-4737; Kim et al . , J Nutr. May 1994; 124(5): 713-716; Abel et 
all, Am J Hypertens. June 1993; 6(6 Pt 1): 500-504; Zemel et al., Am J Physiol. 
March 1992; 262(3 Pt 1): E368-E371; Ambrozy et al . , Am J Hypertens. July 1991; 4(7 
Pt 1) • 592-596; Sowers et al . , Am J Hypertens. July 1991; 4(7 Pt 2): 466S-472S; 
zemel'et al . , Am J Hypertens . June 1991; 4(6): 537-539. 1. Byyny R. L. Loverde, 
M Llotd, S., Mitchell, W., and Draznin, B. (1992) Cytosolic Calcium and insulin 
resistance in elderly patients with essential hypertension. Am. J. Hypertension. 5, 
459-464 2. Draznin, B., Sussman, K. E . , Eckel, R. H., Kao, M. , Yost, T. and Sherman, 
N A (1988) Possible role of cytosolic free calcium concentrations in mediating 
insulin resistance of obesity and hyperinsulinemia. J. Clin Invest 82, 1848-1852 3. 
Draznin , B., Sussman, K. , Kao, K. , Lewis, D. and Sherman, N. (1987) The existence of 
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«x* optimal range of cytosolic free calcium for insulin -stimulated glucose transport 
in rat adipocytes. J. Biol. Chem. 262, 14385-14388 4. Kim, J. H., Kiefer, L. L . , 
Woychik, R. P . , Wilkison, W- 0., Truesdale, A., Ittoop, 0., Willard, D., Nichols, J. 
and Zemel, M. B. (1997) Agouti regulation of intracellular calcium. Role of 
melanocortin receptor. Am. J. Physiology. 272, E379-E384 5. Zemel, M. B., Kim, J. H. , 
Woychik, R. P., Michaud, E. J., Kadwell, S. H. , Patel, I. R. and Wilkison, W. 0. 

(1995) Agouti regulation of intracellular calcium: role in the insulin resistance of 
viable yellow mice. Proc .Natl .Acad . Sci .USA. 92, 4733-4737 6. Jones, B. H. , Kim, J. 

H Zemel, M. B., Woychik, R. P., Michaud, E. J., Wilkison, W. 0. and Moustaid, N. 

(1996) Upregulation of adipocyte metabolism by agouti protein: possible paracrine 
actions in yellow mouse obesity. Am. J. Physiol. 270, E192-E196 7. Xue, B. Z, 
Moustaid, N., Wilkison, W. 0. and Zemel, M. B. (1998) The agouti gene product 
inhibits lipolysis in human adipocytes via a Ca.sup.2+ -dependent mechanism. FASEB 

J Vol 12, 1391-1396 8. Ashcroft, S. J. H and Ashcroft, F. M. (1990) Cell . signaling 
2, 197 9. Sturgess, N. C, Ashford, M. L. J., Cook, D. L., Hales, C. N. (1985) The 
sulfonylurea receptor may be an ATP-sensitive potassium channel. Lancet 2, 474 10. 
Bryan, L. A., Nichols, C. G., Wechsler, S. W., Clement, J. P., Boyd, A. E., 
Gonzalez, G . , Sosa, H. H., Nguy, K. , Bryan, J., Nelson, D. A. (1995) Cloning of the 

beta cell high-affinity sulfonylurea receptor: a regulator of insulin secretion. 
Science. 268, 423-426 11. Alemzadeh, R, Slonlm, A, E., Zdanowicz, M. M and Maturo, 
J (1993) Modification of insulin resistance by diazoxide in obese Zucker rats. 
Endocrinology 133, 705-712 12. Alemzadeh, R., Jacobs, A. W and Pitukcheewnont , P. 
(1996) Antiobesity effect of diazoxide in obese Zucker rats. Metabolism. 45, 334-341 
13. Alemzadeh, R., Langley, G. , Upchurch, L. , Smith, P., Slonim, A. E. (1998) 
Beneficial effect of diazoxide in obese hyperinsulinemic adults. J. Clin. Endocr. 
Met. 83, 1911-1915 14. Moustaid, N., Jones, B. H and Taylor, J. W. (1996) Insulin 
increases lipogenic enzyme activity in cultured human adipocytes. J. Nutr. 126, 
865-870 15. Jones, B. H. , Standridge, M. K and Moustaid, N. (1997) Angiotensin II 
increases lipogenesis in 3T3-L1 and human adipose cells. Endocrinology 13 8, 
1512-1517 16. Draznin, B., Kao, M. and Sussman, K. E. (1987) Insulin and glyburide 
increase cytosolic f ree-Ca. sup . 2+ concentration in isolated rat adipocytes. 
Diabetes, 36:174-177 17. Grynkiewicz, G., Poenie, M. and Tsien, R. Y. . (1985) A new 
generation of Ca.sup.2+ indicators with greatly improved fluorescent properties. J. 
Biol Chem. 260, 3440-3450 18. Kwon, H. Y., Bultman, S. J., Loffeler, C, Chen, W. , 
Furdon, P. J., Powell, J. G. , A. L. Usala, Wilkison, W. 0., Hansmann, I., Woychik, 
R. P. (1994) Molecular structure and mapping of the human homolog of the agouti 
gene! Proc Natl Acad Sci USA 91, 9760-9764 19. Boobis, L. H. , and Manghan, R. J. 
(1983) A simple one-step enzymatic fluorometric method for the determination of 
glycerol in 20 ul of plasma. Clin. Chim. Acta. 132, 173-179 20. Bokvist, K. , Ammala, 
C, ashcroft, F. M. , Berggren, P. 0., Larsson, O., Rorsman, P. (1991) Separate 
process mediate nucleotide- induced inhibition and stimulation of the ATP-regulated 
K.sup.+ -channels in mouse pancreatic .beta . -cells . Proc. R. Soc . London ser. B 243, 
139-144 21. Gilon, P., Shepherd, R. M. , Henquin, J. C. (1993) Oscillations of 
secretion driven by oscilltions of cytoplasmic Ca.sup.2+ as evidenced in single 
pancreatic islets. J. Biol. Chem. 268, 22265-22268 22. Philipson. Louis. H. (1995) 
ATP-sensitive K.sup.+ channels: paradigm lost, paradigm regained. Science. 270, 1159 
23 Thomas. P. M . , Cote, G. J., Wohllk, N., Haddad, B., Mathew, P. M. , Rabl, W., 
Bryan, L. A., Gagel, R. F. , Bryan, J. (1995) Mutations in the sulfonylurea receptor 
gene in familial persistent hyperinsulinemic hypoglycemia of infancy. Science. 268, 
426-429 24. Jacobs, D. B., Jung, C. Y. (1985) Sulfonylurea potentiates 
insulin -induced recruitment of glucose transport carrier in rat adipocytes. J. Bio. 
Chem. 260, 2593-2596 25. Maloff, B. L., Lockwood, D. H. (1981) In vitro effects *of a 
sulfonylurea on insulin action in adipocytes. J. Clin. Invest. 68, 85-90 26. Rajan, 
A. S., Zhao, L. T., Barbara, K. B., John, P. C, Samuel, W. C, Aubrey, E. B. (1994) 
Do adipocytes contain high affinity sulfonylurea receptor? Endocrinology. 134, 
1581-1588 27. Martz, A.-, Jo, I., Jung, C. Y. (1998) Sulfonylurea binding to 
adipocyte membrane and potentiation of insulin stimulated hexose transport. J. Biol. 
Chem. 264, 13672-13678 28. Muller, G. , Geisen, K. (1996) Characterization of the 
molecular mode of action of the sulfonylurea, glimepiride at adipocytes. Horm. 
Metab. Res. 28: 469-487 29. Muller, G., Wied, S., Wetekam, E-M. , Crecelius, A., 
Unkelbach, A., Punter, J. (1994) Stimulation of glucose utilization in 3T3-L1 
adipocytes and rat diaphragm in vitro by the sulfonylureas, glimepiride and 
glibenclamide, is correlated with modulations of the cAMP regulatory cascade. 
Biochem. Pharmacol. 48, 985-996 30. Inagaki, N. , Gonoi, T., Clement, J. P., Namba, 
N., Inazawa, J., Gonzalez, G. , Bryan, L . A., Seino, S., Bryan, J. (1996) 
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Reconstitution of I.sub.KATP : an inward rectifier subunit plus the sulfonylurea 
receptor. Science. 270, 1167-1170 31. Chagnon, Y. C, Perusse, L., Boochard, C. 
(1998) The human obesity gene map: the 1997 update. Obesity. Res. 6, 76-92 32. Hani, 
E H Clement, K. , Velho, G. , Vionnet, N. , Hager; J., Philippi, A., Dida, L . , 
inove H , Permott, M. A., Basdevant, A., North, M. , Demenais, F., Guy-Grand, M., 
Frogvel, P. (1997) Genetic studies of the sulfonylurea receptor gene locus in NIDDM 
and in morbid obesity among French Caucasians. Diabetes. 46, 688-694 

Detailed D escription Paragraph Table (1) : 

TABLE 1 Blood Glucose and Plasma Insulin and Triglyceride Levels Animal Control 
Transqenic Treatment Control Nifedipine Control Nifedipine Glucose (mg/dl) (fasted) 
121 3 +- 6.5 125.3 .+-. 7.8 115.5 .+-. 8.9 100.4 .+-. 15.2 (fed) 243.0 .+-. 7.6 
213 8 +- 18.6 230.6 .+-. 21.6 235.8 .+-. 9.7 Insulin 14.96 .+-. 5.3 16.74 .+-. 
8 69 32 39 + - 4.9* 13.40 .+-. 1.96 (ng/ml) (fed) Insulin / 0.06 .+-. 0.02 0.084 
+ - 0 05 0 140 0.02* 0.057 .+-. 0.01 Glucose (fed) Tri- 107 .+-. 14.2 83.4 

20.1 76.5 .+-. 11.6 62.8 .+-. 5.6 glyceride (mg/dl) (fasted) Values are the 
mean .+-. SE. Data were compared in a row. p < 0.05 

Othe r Reference Publication (2): _ 

Hammond, VA and Johnston, DG, Substrate Cycling Between Triglyceride and Fatty Acid m 
Human Adipocytes; Metabolism 36 (4) , 1987, pp308-313. 

Other Reference Publication (4) : 

Byyny et a l. (1992) "Cytosolic Calcium and Insulin Resistance in Elderly Patients 
With Essential Hypertension", American Journal of Hypertension 5 (7) : 459-464 . 

Other Reference Publication (5) : , 
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CLAIMS : 

1. A method of determining the ability of a compound to modulate obesity by acting 
as a sulfonylurea- 1 (SUR 1) potassium channel activator, comprising: (a) incubating 
cultured human adipocytes in the presence and absence of said compound, and (b) 
comparing the level of at least one lipogenic or anti-lipolytic marker in said 
adipocytes after incubation in the presence and absence of said compound, wherein a 
difference in the level of said marker is correlated with the ability of the 
compound to modulate obesity by acting as a SUR 1 potassium channel activator. 

2. The method of claim 1, wherein the lipogenic marker is selected from the group 
consisting of: Ca.sup.2+ influx, fatty acid synthase (FAS) activity, glycerol 
phosphate dehydrogenase (GPDH) activity and triglyceride accumulation. 

4. The method of claim 1, wherein said cultured adipocytes are incubated with an SUR 
1 agonist in the presence and absence of said compound . 

5. A method of determining the ability of a compound to modulate obesity by acting 
as an adipocyte potassium channel activator, comprising: (a) incubating cultured 
human adipocytes in the presence and absence of said compound, and (b) comparing the 
level of at least one lipogenic or anti-lipolytic marker in said adipocytes after 
incubation in the presence and absence of said compound, wherein a difference in the 
level of said marker is correlated with the ability of the compound to modulate 
obesity by acting as an adipocyte potassium channel activator. 
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8. The method of claim 5, wherein said cultured adipocytes are incubated with an SUR 
1 agonist in the presence and absence of said compound . 

9. A method of determining the ability of a compound to modulate obesity by acting 
as an SUR 1 antagonist, comprising: (a) incubating cultured human adipocytes in the 
presence and absence of said compound, and (b) comparing the level of at least one 
lipogenic or anti- lipolytic marker in said adipocytes after incubation in the 
presence and absence of said compound , wherein a difference in the level of said^ 
marker is correlated with the ability of the compound to modulate obesity by acting, 
as an SUR 1 antagonist. 

12. A method of determining the ability of a compound to modulate obesity by acting 
as an adipocyte specific SUR 1 antagonist, comprising: (a) incubating cultured human 
adipocytes in the presence .and absence of said compound, and (b) comparing the level, 
of at least one lipogenic or anti -lipolytic marker in said adipocytes after 
incubation in the presence and absence of said compound, wherein a difference in the 
level of said marker is correlated with the ability of the compound to modulate 
obesity by acting as an adipocyte specific SUR 1 antagonist. 

15. A method of determining the ability of a compound to modulate diabetes by acting 
as a sulfonylurea- 1 (SUR 1) potassium channel activator, comprising: (a) incubating 
cultured human adipocytes in the presence and absence of said compound, and (b) 
comparing the level of at least one lipogenic or anti-lipolytic marker in said 
adipocytes after incubation in the presence and absence of said compound, wherein a 
difference in the level of said marker is correlated with the ability of the 
compound to modulate diabetes by acting as a SUR 1 potassium channel activator. 

16. The method of claim 15, wherein said cultured adipocytes are incubated with a 
SUR 1 agonist in the presence and absence of said compound . 

17. A method of determining the ability of a compound to modulate diabetes by acting 
as an adipocyte potassium channel activator, comprising: (a) incubating cultured 
human adipocytes in the presence and absence of said compound, and (b) comparing the 
level of at least one lipogenic or anti-lipolytic marker in said adipocytes after 
incubation in the presence and absence of said compound, wherein a difference in the 
level of said marker is correlated with the ability of the compound to modulate 
diabetes by acting as an adipocyte potassium channel activator. 

20. The method of claim 17, wherein said cultured adipocytes are incubated with SUR 
1 agonist in the presence and absence of said compound . 

21. A method of determining the ability of a compound to modulate diabetes by acting 
as an SUR 1 antagonist, comprising: (a) incubating cultured human adipocytes in the 
presence and absence of said compound , and (b) comparing the level of at least one 
lipogenic or anti-lipolytic marker in said adipocytes after incubation in the 
presence and absence of said compound, wherein a difference in the level of said 
marker is correlated with the ability of the compound to modulate diabetes by acting 
as an SUR 1 antagonist. 

24. A method of determining the ability of a compound to modulate diabetes by acting 
as an adipocyte specific SUR 1 antagonist, comprising: (a) incubating cultured human 
adipocytes in the presence and absence of said compound, and (b) comparing the level 
of at least one lipogenic or anti-lipolytic marker in said adipocytes after 
incubation in the presence and absence of said compound , wherein a difference in the 
level of said marker is correlated with the ability of the compound to modulate 
diabetes by acting as an adipocyte specific SUR 1 antagonist. 
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TI Mammalian protein phosphatases 



AB The present invention relates to phosphatase polypeptides, nucleotide 

sequences encoding the phosphatase polypeptides, as well as various 
products and methods useful for the diagnosis and treatment of various 
phosphatase-related diseases and conditions. Through the use of a 
bioinf ormatics strategy, mammalian members of the MAP kinase phosphatase 
PTP's and STP's have been identified and their protein structure 
predicted. 
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TI METHOD FOR PREVENTING GASTRITIS USING AMYLIN OR AMYLIN AGONISTS 

AB Methods for treating or preventing gastritis or gastric injury are 

disclosed, comprising administering a therapeutically effective amount 
of an amylin or an amylin agonist. Methods are also disclosed for the 
treatment of pain, fever, inflammation, arthritis, hypercoagulability, 
or other conditions for which a non-steroidal anti- inflammatory drug 
would be indicated, comprising administering an amylin or amylin agonist 
in conjunction with administering a therapeutically effective amount of 
a non-steroidal anti -inflammatory agent. Pharmaceutical compositions 
comprising an amylin or amylin agonist and a non-steroidal 
anti -inflammatory drug are also disclosed. 
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TI Clinical use of oxytocin alone or in combination to treat bone disorders 

AB The present invention details the use of oxytocin or oxytocin analogs as 

a novel therapeutic regimen for the treatment of various bone diseases 
and for assisting in bone remodeling. Oxytocin and oxytocin analogs can 
be administered alone or in combination with other agents used to treat 
bone diseases or aid in bone remodeling. In addition, agents which 
induce endogenous oxytocin release are also contemplated in the present 
invention for treatment of bone diseases and for assisting in bone 
remodeling. Diseases and conditions that are contemplated to benefit 
from the present invention include osteoporosis, osteopenias, bone 
fractures and bone remodeling surgery. 
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TI Receptor derived peptides as modulators of receptor 

activity 

AB Oligopeptides having an amino acid sequence corresponding to a 
receptor's extracellular domain, and having sequence similarity 
to regulatory peptides from MHC class I antigens, enhance or replace the 
physiological response of ligand binding to the corresponding 
receptor. The oligopeptides are used in diagnosis and therapy of 
diseases that involve inadequate or inappropriate receptor 
response as well as in the screening of drug candidates that affect 
surface expression of receptors. Also useful for drug screening is a 
modified receptor molecule, where the sequence corresponding 
to the regulatory peptide is modified or deleted. 
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TI Insulin receptor tyrosine kinase substrate 

AB The invention provides a human insulin receptor 

tyrosine kinase substrate (IRS-p53h) and polynucleotides which identify 
and encode IRS-p53h. The invention also provides expression vectors, 
host cells, agonists, antibodies and antagonists. The invention also 
provides methods for treating disorders associated with expression of 
IRS-p53h. 
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TI Methods for regulating gastrointestinal motility 

AB Methods for treating conditions associated with elevated, inappropriate 

or undesired post -prandial blood glucose levels are disclosed which 
comprise administration of an effective amount of an amylin agonist 
alone or in conjunction with other anti-gastric emptying agents. Methods 
for reducing gastric motility and delaying gastric emptying for 
therapeutic and diagnostic purposes are also described. 
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TI Insulin receptor tyrosine kinase substrate 

AB The invention provides a human insulin receptor 

tyrosine kinase substrate (IRS-p53h) and polynucleotides which identify 
and encode IRS-p53h. The invention also provides expression vectors, 
host cells, agonists, antibodies and antagonists. The invention also 
provides methods for treating disorders associated with expression of 
IRS-p53h. 
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TI Methods for regulating gastrointestinal motility 

AB Methods for treating conditions associated with elevated, inappropriate 

or undesired post-prandial blood glucose levels are disclosed which 
comprise administration of an effective amount of an amylin agonist 
alone or in conjunction with other anti-gastric emptying agents. "Methods 
for reducing gastric motility and delaying gastric emptying for 
therapeutic and diagnostic purposes are also described. 
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TI Appetite regulating compositions 

AB Compositions' and methods for reducing food intake, suppressing appetite 

and controlling body weight are provided. Such compositions may include 
an amylin agonist and a CCK agonist or a hybrid peptide. 
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TI Methods and compositions for treating pain with amylin or agonists 

thereof 

AB Methods for treating pain are disclosed which comprise administration of 

a therapeutically effective amount of an amylin or an amylin agonist 
alone or in conjunction with a narcotic analgesic or other pain relief 
agent . 
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TI Methods for treating renin-related disorders with amylin antagonists 

AB Methods for treating conditions associated with elevated, inappropriate 

or undesired renin activity are disclosed which comprise administration 
of an effective amount of any amylin antagonist alone or in 
conjunction with other ant i -hypertensive agents. Methods for screening 
for and/or evaluating anti -renin amylin antagonists are also described. 
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Tf Method and composition for calcium binding, translocation and 

mediating 

AB A method, and mediating agents are provided for mediating the 

physiological effects of hormones, neurotransmitters, calcium-channel 
antagonists, chemotactic peptides or chemotactic proteins . The mediating 
agents provided herein are bioactive conformations of peptide hormones, 
neurotransmitters, calcium-channel antagonist drugs or 
chemotatic peptides, or analogues, agonists or antagonists thereof, or 
synthetic analogue substances, having Ca.sup.2+ and/or Mg.sup.2+ ions 
optimally and optimally-conf ormationally bound to the respective 
compound. The Ca.sup.2+ antagonist/agonist may bind 

Mg.sup.2+ and thus may also block calcium-channel. In the one method, 
the concentration of intracellular Ca.sup.2+ is raised by means of such 
mediating agents. A second method is also provided for delivering 
Ca.sup.2+ and/or Mg.sup.2+ to a membrane -bound receptor by 
transporting Ca.sup.2+ and/or Mg.sup.2+ through a cell membrane using 
the above-described mediating agents. 
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TI Composite binding site drugs 

AB Methods and compositions are provided for regulating surface membrane 
receptor response by providing novel proteinaceous compositions 
to bind to two separate sites of a surface membrane receptor, 
the binding site of the receptor and an allosteric 

site, which binds to a sequence of a Class I MHC antigen. The resulting 
products may act as agonist or antagonist to the normal 
function of the receptor and find use in the control of 



physiological processes. 
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TI Insulin-binding peptides and uses thereof 

AB The present invention concerns a novel class of peptides which 

specifically bind insulin. The diverse uses of these peptides 
relate to insulin, insulin action and the cellular 
receptor for insulin. The most preferred peptide of 

the invention is the hexapeptide-NH. sub . 2 -cys-val-glu-glu-ala-ser-COOH 
which has marked affinity for the insulin B-chain. 

Antibodies having specific binding affinity for peptides of 
the invention have identified and forseen uses. Such antibodies 
specifically directed toward a preferred peptide of the invention 
comprising cys-val-glu-glu-ala-ser represent a further preferred aspect 
of antibody-related aspects. of the present invention. 

In one significant aspect, the present invention involves a method for 
determining insulin levels in a biological fluid. A further 
aspect of the present invention involves a process for measuring 
insulin receptor sites involving the binding 
of antibodies to cells or cell fractions. 

The present invention further comprises a method for decreasing the 
amount of biologically active insulin present in a biological 
fluid such as the blood of an animal. This method involves parenterally 
administering an amount of peptide of the invention in free or 
carrier-conjugated form. 
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